INTRODUCTION
Blazar is an extreme subclass of active galactic nuclei (AGNs), whose jets point in the direction of the observer (Urry & Padovani 1995; Ghisellini & Tavecchio 2015) . On the basis of the differences of equivalent width of the emission lines, blazar is often divided into two subclasses: BL Lacertae (BL Lac) object and flat spectrum radio quasar (FSRQ). FSRQ has strong emission lines, while BL Lac object has very weak or non-existent emission lines (Urry & Padovani 1995; Xiong et al. 2017; Qin et al. 2017 ). Blazar shows variability over the entire electromagnetic spectrum (Falomo et al. 2014) . According to different spans of timescales, its variability can be classed into three types. Flux/Brightness changes from a few minutes to less than a day are called as intraday variability (IDV) or microvariability, from days to months as short-term variability and from months to years as long-term variability (Wagner & Witzel 1995; Dai et al. 2015; Hong et al. 2017) . For optical IDV of blazars, detection of periodic or quasi-periodic oscillations (QPOs) would be a strong evidence for the presence of a single dominant orbiting hot-spot on the accretion disk, or accretion disk pulsation ). QPQs in less than one day timescale were detected just for a few blazars (Espaillat et al. 2008; Gupta et al. 2009; Rani et al. 2010; Lachowicz et al. 2009 ). Signals of QPOs still need to further be confirmed for them. S5 0716+714 is one of the best studied sources across the electromagnetic spectrum due to high variability with very high duty cycle of IDV (Hong et al. 2017 and therein references). It is classified as an intermediate-synchrotron-peaked BL Lac object, which has featureless optical continuum (Abdo et al. 2010; Gupta et al. 2008) . Making use of the host galaxy as a standard candle, Nilsson et al. (2008) presented the redshift value of 0.31 ± 0.08 for the source. Danforth et al. (2013) constrained the redshift range from 0.2315 to 0.3407 by using intervening absorption systems. It is not possible to determine the black hole mass by using these methods that require spectroscopy because the optical -4 -spectrum of S5 0716+714 is a featureless continuum . If the observed periodic variability timescale indicates an innermost stable orbital period from the accretion disk, then periodic variability timescales can estimate/limit its black hole mass (e.g., Fan et al. 2014; Gupta et al. 2009; Dai et al. 2015) . However, such periodic variability timescales are not easily confirmed because periodic variability is rarely found and many possible variability timescales are not related with innermost stable orbital period from the accretion disk. From the beginning of 1995 to the beginning of 2007, five outbursts from the source suggest a possible period of long-term variability of ∼ 3.0 ± 0.3 years (Raiteri et al. 2003; Foschini et al. 2006; Gupta et al. 2008) . A possible 10 day period was observed simultaneously in the BV RI bands (Dai et al. 2015) . Quirrenbach et al. (1991) found that the blazar has a possible QPO on the timescale of ∼ 1 day. Stalin et al. (2009) presented the results of intra-night optical monitoring of S5 0716+714 who gave evidences for possible quasi-periods ranging from 0.9 to 4.3 h. Gupta et al. (2009) found high probabilities (from 95% to >99%) quasi-periodic IDV timescales between ∼25 and ∼ 73 minutes (min), which is the first good evidence for quasi-periodic components in the optical intra-day variable light curves of any blazars. Using several different techniques, Rani et al. (2010) discovered an approximately 15 min quasi-period at a > 3σ confidence level for S5 0716+714.
In order to search for the evidence of QPOs, we observed the target from 2005 to 2012. Section 2 describes the observations and data reduction. The results are reported in Section 3. In Section 4, we present discussion and conclusion.
OBSERVATIONS AND DATA REDUCTION
In order to explore mechanism of variability, we monitored many radio loud AGNs using the 2.4 m, 1.02 m and 60 cm optical telescopes located at the Yunnan Astronomical Observatories (YAO) of Chinese Academy of Sciences of China from 2005 to 2012 (e.g., Liao -5 -et al. 2014; Xiong et al. 2016 Xiong et al. , 2017 Wang et al. 2017; Guo et al. 2017; Hong et al. 2017) .
The S5 0716+714 is one of them. Currently, some radio loud AGNs are still observed. The standard Johnson UBV and Cousins RI filters were equipped for the three telescopes. After 2012, the filters of 60 cm optical telescope were changed into ugri of SDSS. Further details about the three telescopes are seen in Liao et al. (2014) , Xiong et al. (2017) and Hong et al. (2017) . In this work, S5 0716+714 is observed with 2.4 m and 1.02 m telescopes. The observation log is given in Table 1 . Our photometry observations were performed by two different exposure modes: the first was that all of the observations were completed for the same optical band and then moved to the next band (AAA...BBB...); the second was a cyclic mode among different bands (ABCDABCD...). Table 1 Goyal et al. (2013) found that IRAF produces photometric errors that are too small by factors of ∼ 1.5. If so, the actual values of S/N should be 222 − 333. For our original data, Liao et al. (2014) used partial data (∼ 45%) to study multi-wavelength variability properties of the source. However, they only made use of mean magnitude on each day and their scientific goals were different from ours. So we rehandled the data and kept them in our present work (see Table 1 ). The aperture photometry was performed using the DAOPHOT task of IRAF software package after flat-field and bias were corrected. We used different aperture radii (1.5×FWHM, 1.7×FWHM, 2×FWHM, 2.5×FWHM, 3×FWHM) to carry out aperture photometry.
Considering the best signal-to-noise ratio, we chose aperture radius of 2×FWHM. Two -6 -comparison stars in the same frame, stars 5 and 6 in the finding chart of Villata et al. (1998) , were adopted because they are close to S5 0716+714 in the frame and have similar apparent magnitudes with the source (Dai et al. 2015) . The magnitude of S5 0716+714 was calculated as the average of that derived with respect to comparison stars 5 and 6 (Zhang et al. 2004 (Zhang et al. , 2008 Fan et al. 2014; Bai et al. 1998) . The rms errors from comparison stars 5 and 6 were used to estimate the observational uncertainty (Fan et al. 2014; Xiong et al. 2016 ). The photometric results of the observations are given in Table 2 -5, including 91 observational nights.
RESULTS
We have employed two statistical analysis techniques (F test and the one-way analysis of variance: ANOVA) to quantify the IDV/microvariation of the BL Lac object (e.g., de Diego 2010; Goyal et al. 2012; Hu et al. 2014; Agarwal & Gupta 2015; Dai et al. 2015; Xiong et al. 2016 Xiong et al. , 2017 Hong et al. 2017) . The specific formulas and variability criterion about the two statistical techniques are seen in these references (e.g., de Diego 2010; Goyal et al. 2012; Hu et al. 2014; Agarwal & Gupta 2015; Dai et al. 2015; Xiong et al. 2016 Xiong et al. , 2017 Hong et al. 2017 ). The BL Lac object is considered as variability (V) if the light curve satisfies the two criteria of F -test and ANOVA, probably variable (PV) if only one of the above two criteria is satisfied, and non-variable (N) if none of the criteria are met. We only analyze the nights with N ≥ 15. Nine nights show IDV. The duty cycle of variability (Romero et al. 1999; Stalin et al. 2009 ) is 19.57% and 31.34% for V and V+PV cases respectively. The analysis results of IDV are given in Table 6 . The The timescale of QPO in highest point of the peak is 0.031 day (44.64 min). Making use of a (error-weighted) least-squares procedure, we use a fifth-order polynomial to fit the ACF and consider ACF(τ = 0)=1 (Giveon et al. 1999; Xiong et al. 2017 ). The fitting result shows a possible QPO=0.035 day (50.4 min). The Lomb-Scargle method (Lomb 1976 and Scargle 1982) is commonly used to detect periodicity in the spectrum of time series including unevenly sampled time series (Li et al. 2016; Xiong et al. 2017) . We also employ hour ≃ 57 min) in the spectrum of a time series is significant against the red-noise background from an AR1 process, with 99% χ 2 significance levels (bottom panel in Fig. 2 ). Moreover, sinusoidal curves are applied to fit the data on this night. However, the light curve on this night can not be fitted by sinusoidal curves because there is a continuous dimming trend in the light curve of the night. We use error-weighted linear regression analysis to fit the continuous dimming trend. The continuous dimming trend is subtracted from the original light curve (Fig. 3) . For I-band data on this night, the light curve is not continuous because of the deficiency of a few data points. During the fitting processes, we assume that -8 -the data points have average high or low magnitudes. From Fig. 3 , the periods of fitting sinusoidal curves are 0.03 day (43 min) for average low magnitudes and 0.034 day (49 min)
for average high magnitudes respectively. Therefore, above results indicate that a possible QPO with timescales from 43 to 57 min (mean value ≃ 50 min) is detected, i.e., the same QPO ≃ 50 min with 99% significance levels is confirmed by ZDCF method, Lomb-Scargle method, REDFIT and fitting sinusoidal curves.
DISCUSSION AND CONCLUSION
Multicolor optical observations of the BL Lac object S5 0716+714 were performed from 2005 to 2012. Making use of two statistical methods, we find that nine nights show IDV. Previous results found that the BL Lac object has a high duty cycle (e.g., Agarwal et al. 2016; Hu et al. 2014; Chandra et al. 2011; Stalin et al. 2009; Hong et al. 2017 ).
The duty cycle of variability from our results is 19.57% and 31.34% for V and V+PV cases respectively. Our observational results are inconsistent with previous results. However, it should be noticed that most of time spans on per night are less than one hour for our observations. Extensive IDV studies revealed that the occurrences of IDV in a blazar is related with observational time spans (Gupta & Joshi 2005; Rani et al. 2011) . So, the conclusion on the low duty cycle of this source is solely due to very poor time coverage on most of the nights.
For I band on March 19 2010, the same QPO ≃ 50 min with 99% significance levels is confirmed by ZDCF method, Lomb-Scargle method, REDFIT and fitting sinusoidal curves. This is a new result which further confirms the result of Gupta et al. (2009) . The Amp is 4.29% and the magnitude is 13 m .43 on this night that has low variability amplitude and flux level (Dai et al. 2015; Hong et al. 2017) . For IDV of blazar, there are two main mechanisms (intrinsic and extrinsic origins) to explain it (e.g., Xiong et al. 2017) . Intrinsic mechanisms -9 -are related with relativistic jet and accretion disk. Extrinsic origins include interstellar scintillation and gravitational microlensing. But extrinsic mechanisms can not explain the origin of the IDV in the optical band (Heeschen et al. 1987; Agarwal & Gupta 2015) . The IDV/short variability is often explained by the shock-in-jet model (Marscher & Gear 1985; Hu et al. 2014; Dai et al. 2015; Xiong et al. 2016 Xiong et al. , 2017 Hong et al. 2017) . The changes of relativistic jet always dominate the IDV for blazars in a high state while the origin of IDV can be explained by accretion disk variability in a low state (Xiong et al. 2016) . Therefore, the origin of IDV on March 19 2010 is likely to be explained by accretion disk variability.
The short optical QPO can be explained by hot spots or some other non-axisymmetric phenomenon related to the orbital motions Rani et al. 2010) . If the observed QPO indicates an innermost stable orbital period from the accretion disk, the black hole masses can be estimated as
where r is innermost stable orbital radius, a is angular momentum parameter, P is innermost stable orbital period in units of seconds and z is the redshift ).
The QPO ≃ 50 min corresponds to a black hole mass of 5.03 × 10 6 M ⊙ for a non-rotating Schwarzschild black hole and 3.2 × 10 7 M ⊙ for a maximally rotating Kerr black hole. If the period of the QPO is more than innermost stable orbital period, then the actual black hole mass is less than above value. However, this result cannot totally exclude that the QPO originates from a relativistic shock propagating down a helical jet or turbulence behind a shock propagating down a jet (see Rani et al. 2010 for detail) . In addition, during fitting sinusoidal curves, we find that there is a continuous dimming trend in the light curve of the night besides QPO component, which suggests that the optical emission includes different components.
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